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Nonlinear Filtering of Systems Governed by Ito Differential Equations with Jump 
Parameters 
T.E. Dabbous and N.U. Ahmed.* University of Ottawa, Canada 
In this paper we consider the filtering problem of stochastic processes governed 
by a class of nonlinear stochastic differential equations with drift and diffusion 
parameters perturbed by a temporally homogenous finite State Markov chain. The 
observation process (continuous) is assumed to be governed by an Ito differential 
equation with parameters dependent only on the state of the system. We derive a 
system of coupled stochastic partial differential equations of Zakai-type which 
describes the evolution of the unnormalized (conditional) density of the unobserved 
process (conditionally Markov process). The question of existence of solution is 
also considered. 
Non-homogeneous semi-Markov reward processes and their numerical aspects 
R. De Dominicis and R. Manca,* Universit~ di Napoli, Italy 
In this paper first we introduce a new class of reward processes, the 'non- 
homogeneous semi-Markov reward processes', in both cases with discounting and 
without discounting. This class is a direct generalization of semi-Markov processes 
with returns, as defined for instance by Mine-Osaki [1]. Furthermore, we present 
two algorithms, the first of them useful for the numerical treatment of the classical 
homogeneous case and the other one for the new non-homogeneous case. These 
algorithms are derived from those constructed by the present authors for 
homogeneous and non-homogeneous semi-Markov processes (De Dominicis- 
Manca [2 and 3]). 
Finally, we present an application of previous algorithms in the actuarial field. 
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